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Torque Converter 
background of the invention 

1 . Field of the Invention 

[0001] The present invention pertains to a torque converter with a pump wheel, a 
turbine wheel, and a stator, which form a hydrodynamic circuit, and also with a torsional 
vibration damper with primary and secondary damper elements, which are connected to 
each other by at least one set of springs, 

[0002] wherein the turbine wheel has a turbine wheel shell and is supported 
rotatably with respect to a turbine wheel hub by a first bearing, which provides both axial 
and radial support; 

[0003] wherein the secondary damper element is connected nonrotatably to the 
turbine wheel hub, and the turbine wheel acts on the primary damper element; and 
[0004] wherein the stator is located on a stator hub, which is supported by an 
axially operative second bearing against the turbine wheel base, which is connected to 
the turbine wheel shell. 

2. Description of the Related Art 

[0005] A torque converter of this type is known, for example, from U.S. Patent 
No. 5,975,261. In this torque converter, the turbine wheel base has a very complicated 
design. In particular, it has an area extending in the axial direction which passes 
through an opening in the secondary damper part in order to realize a rotational angle 
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limiting function. Tlie turbine wheel base of the known torque converter is therefore 
difficult to fabricate. In addition, it Is very heavy. Because of its great weight, it is also 
difficult if not impossible to weld it to the turbine wheel shell. Finally, the torque is 
transmitted from the turbine wheel shell via the turbine wheel base, i.e., radially toward 
the inside, to the primary damper part, which means that the connection between the 
turbine wheel shell and the turbine wheel base must be very strong. 
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SUMMARY OF THE INVENTION 

[0006] The object of the present invention is to develop a torque converter of the 
general type in question in such a way that it is simpler in design and easier to fabricate. 
In particular, the turbine wheel base is to be simpler and lighter in weight. 
[0007] The object is achieved by locating the first bearing radially outside the 
second bearing, and by the turbine wheel acting on the primary damper element by way 
of an intermediate element. 

[0008] The design of the torque converter can be made simpler by connecting the 
intermediate element, the turbine wheel shell, and the turbine wheel base to each other 
by common connecting elements. The connecting elements are preferably designed in 
the form of rivets. 

[0009] The torque converter can be made even more compact by having the 
intermediate element conform to the shape of the part of the turbine wheel shell against 
which it rests. This idea is even more effective when the intemnediate element is 
located in an area which is farther inward in the radial direction than the part of the 
turbine wheel shell which extends the farthest In the axial direction. 
[0010] A simple and reliable connection between the intermediate element and 
the primary damper element can be obtained by providing the elements with teeth, by 
which the intermediate element and the primary damper element engage with each 
other. 

[0011] Converter losses can be minimized or even eliminated by providing a 
bridging clutch, which is in working connection with the primary damper element. The 
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bridging clutcli can have several clutch disks arranged axially in a row so that it can 
transmit high torques. 

[0012] The torque converter can be made even more compact by having the 
primary damper element form a rotational angle limiter in the area where it engages with 
the secondary damper element, this limiter being located no farther out radially than the 
first bearing. The rotational angle limiter can be formed, for example, by sets of teeth 
on the primary and secondary damper elements, by which they engage with each other 
with play In the circumferential direction. 

[0013] So that the first bearing can be mounted relatively far out in the radial 
direction, the turbine wheel hub preferably has a radial web, on the radially outer end of 
which a flange is provided. The first bearing is then mounted on the radially outer 
surface of the flange. 

[0014] The amount of axial space required can be reduced even more by 
extending the turbine wheel base radially inward from the turbine wheel shell; by 
providing the turbine wheel base with a bent section underneath the flange, so that its 
radially inner section extends under the flange; and by mounting the second bearing at 
the radially inner end of the turbine wheel base. 

[0015] The flrst bearing is designed preferably as a plain bearing bush with an L- 
shaped cross section. The second bearing is preferably designed as a roller bearing, 
especially as a ball bearing. 

[0016] Additional advantages and details can be derived from the following 
description of an exemplary embodiment. 
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[0017] Other objects and features of the present invention will become apparent 
from the following detailed description considered in conjunction with the accompanying 
drawings. It Is to be understood, however, that the drawings are designed solely for 
purposes of illustration and not as a definition of the limits of the invention, for which 
reference should be made to the appended claims. It should be further understood that 
the drawings are not necessarily drawn to scale and that, unless othenA^ise indicated, 
they are merely intended to conceptually illustrate the structures and procedures 
described herein. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

The sole figure shows a partial cross section through a torque converter. 
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DETAILED DESCRIPTION OF THE PRESENTLY PREFERRED EMBODIMENTS 

[0018] According to Figure 1, a torque converter has a pump wheel 1 with a 
pump wheel shell 2 and a turbine wheel 3 with a turbine wheel shell 4. A stator 5 is 
provided between the pump wheel 1 and the turbine wheel 3. The pump wheel 1, the 
turbine wheel 3, and the stator 5 form a hydrodynamic circuit. 

[0019] The pump wheel shell 2, as generally known, is connected nonrotatably to 
a converter housing 6. The converter housing 6 is in turn connected nonrotatably to a 
crankshaft of an internal combustion engine (not shown). The stator 5 is supported on a 
stator hub 7. 

[0020] The turbine wheel 3 can be driven by the pump wheel 1. The turbine 
wheel 3 is supported by way of the intermediate element 9 on the turbine wheel hub 8 
by a bearing 10, which provides both axial and radial support, so that the turbine wheel 
shell 4 is free to rotate with respect to the turbine wheel hub 8. The first bearing 10 is 
designed in the present case as a plain bearing with an L-shaped cross section. 
Because of its location in the immediate area of the turbine wheel shell 4, it provides 
very stable support for the turbine wheel 3. 

[0021] The intermediate element 9 is connected nonrotatably to the turbine wheel 
shell 4 by way of connecting elements 1 1 at a point relatively far out in the radial 
direction, a connection which therefore can be made easily in terms of production 
operations. Thus high torque can be transmitted without any further measures. The 
connecting elements 1 1 are designed as rivets 1 1 , as shown by way of example in the 
figure. A direct weld 1 1' of the intermediate element 9 to the turbine wheel shell 4 can 
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also be provided as a supplement. This is possible in particular because the 
intermediate element 9, although thicker than the turbine wheel shell 4, is not more than 
twice as thick. 

[0022] In the present case, the connecting elements 11 connect not only the 
turbine wheel shell 4 and the intermediate element 9 to each other but also a turbine 
wheel base 12 to the first two parts, as will be discussed in greater detail below. Thus 
this component, too, can be connected easily to the turbine wheel shell 4. 
[0023] According to the figure, the intermediate element 9 is located in an area 
which is farther inward radially than the area of the turbine wheel shell 4 which extends 
the farthest in the axial direction. It conforms, as can be seen, to the shape of the part 
of the turbine wheel shell 4 against which it rests. 

[0024] The radially outer end of the intermediate element 9 fits into a primary 
damper element 13. In particular, the intemnediate element 9 can have teeth which 
mesh with the teeth on a primary damper element 13. By way of the intemnediate 
element 9, therefore, the turbine wheel 3 can act on the primary damper element 13. 
[0025] The primary damper element 13 Is connected in a rotationally elastic 
manner to a secondary damper element 15 by means of at least one set of springs 14. 
The primary damper element 13, the set of springs 14, and the secondary damper 
element 1 5 together form a torsional vibration damper. The primary damper element 13 
forms a rotational angle limiter in the area 16 where it engages with the secondary 
damper element 15; in the present case, this limiter is designed as a set of teeth on the 
primary damper element 13, which engages with another set of teeth on the secondary 



9 



By Express Mail # EV364781170US 

element 15 with play in the circumferential direction. There is no need for the 
secondary damper element 15 to pass axlally through the primary damper element 13. 
The secondary damper element 1 5 is mounted nonrotatably on the turbine wheel hub 8. 
The engagement area 16 is located farther inward in the radial direction than the set of 
springs 14. It Is also located no farther out in the radial direction than the plain bearing 
10. It is preferably located radially farther inward than the bearing 10. 
[0026] The turbine wheel hub 8 has a radial web 17. On the radially outer end of 
the radial web 17, a flange 18 is provided. The plain bearing 10 is mounted on the 
radially outer surface of the flange 18. 

[0027] The turbine wheel base 12 extends without support from the turbine wheel 
shell 4 radially toward the inside. This unsupported design is made possible in 
particular by the arrangement of the first bearing 10 between the turbine wheel hub 8 
and the intermediate element 9. The base has a bent section 19 underneath the flange 
18. As a result, its radially inner section extends under the flange 18. 
[0028] At the radially inner end of the turbine wheel base 12, and therefore in an 
area farther inward radially than the plain bearing 10, there is an axlally operative 
second bearing 20. This is in the present case designed as a roller bearing 20, namely, 
as a ball bearing 20. The stator hub 7 is supported axially by this roller bearing 20 
against the turbine wheel base 12. The roller bearing 20 has pass-through openings for 
the converter fluid. These types of pass-through openings are conventional and known 
in themselves; see, for example, DE 197 52 187 A1. These pass-through openings 
have therefore been omitted from the drawing. 
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[0029] In the torque converter according to the invention, furthermore, a bridging 
clutch 21 is also provided. The bridging clutch 21 is in working connection with the 
primary damper element 13. The bridging clutch 21 can be opened and closed by 
means of an actuating piston 22. According to the figure, it has several clutch disks 23 
arranged axially in a row. This allows the bridging clutch 21 to transmit high torques. 
[0030] Thus, while there have shown and described and pointed out fundamental 
novel features of the invention as applied to a preferred embodiment thereof, it will be 
understood that various omissions and substitutions and changes in the form and 
details of the devices illustrated, and in their operation, may be made by those skilled in 
the art without departing from the spirit of the invention. For example, it is expressly 
intended that all combinations of those elements and/or method steps which perform 
substantially the same function in substantially the same way to achieve the same 
results are within the scope of the Invention. Moreover, it should be recognized that 
structures and/or elements and/or method steps shown and/or described in connection 
with any disclosed form or embodiment of the invention may be incorporated in any 
other disclosed or described or suggested form or embodiment as a general matter of 
design choice. It is the intention, therefore, to be limited only as indicated by the scope 
of the claims appended hereto. 
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